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* -#>-fS?- 7* (CNT; Carbon Nanotubes ) li % #K ft ^Pla^ 
[0 0 0 3] 

2**-^>^y^^-r (DWCNT ; Double-Walled Carbon N 
anotubes) ii, (SWCNT ; Single-Walled Carbon 

Nanotubes) 3m&±<Dg>m*-#>1- / (MWC NT ; Multi-Wall 

ed Carbon Nanotubes) <fc *) fc«frfcm&ftiRM&*3 itl^fftttfii.^ 

[0 0 0 4] 

H:£ SWCNTt Rf^T<0 «fc 9 &l&mJE fctSCt 5&*nTi&-Cfc I) „ ^ o» 
Xtefi 3 itt±OMW C N T m« Kifif v> O t -t £ i & o 
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[#4MfcfclR 1 ] 

G. S. Choi, K. H. Son and D. J. Kinu Fabrication of high perfo 
rmance carbon nanotube field emitters^ TMicroelectrohic Engineering] , 
2 0 0 3 i6 6%, il-4f, p. 2 0 6-2 1 2 

Cho YR, Lee JH, Hwang CS, et al.. Characterizations of fine- 
pitched carbon nanotube pixels for field emitter arrays^ ("Japanese Jour 
nal of Applied Physics PartlJ , 2 0 0 2^3^, §4 1^ t3Af, p 
.1532-1535 

Utchinson, J.L.et ak Carbon2001 
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Saito,Y et aK [The Journal of Physical Chemistry BJ > 2 0 

0 3^> »10 7t, p. 9 3 1 - 9 3 4 

[0 0 0 6] 

[&mmik L£*>t-tz> mm} 

tztoiztt, DWCNT^StLto &RSS&fcJ£ & $ f> icfg;$tf fc1* & d t «>g 
X$>Z> 0 dfUi, DWCNTlC^g^^^piS^^i;, -etL^m#^l^< 

1 tTO«^^^ps«:^i:^M^:^^Ht55r*^«b-e^)^ 0 DWCNT 

[0 0 0 7] 
[0 0 0 8] 

f&MSftx mmZm^tzCVD (Chemical Vapor Deposit ion ) 

mt^-rni>, &&<vDwcNTzmmmzfrvx*kmi-2>z.tLfrx%-r, s 

mit*mi-tZ> -i^T'^i^ ^#lcov^T{«^$ fix v^^o fee 
[0 0 0 9] 

X$>h 0 ttz, CVD^T-^Mft-Ctt, ai^DWCNT^ilfl. 
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[0 0 171 
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<D*-tf>i-;^z.-7' (DWCNT) 0«fcfcfflv»*imo*^jft*£Lfc 
[0 0 2 0] 

z<D-mm&<DJj-#>i-y f-a-r (dwcnt) «>fiji&ii{2 % ( 

tt^)i2 01t3 o #10^21*, C>IT(i^^2 a 

ri f fllx.«r#*;V (bowl) #c£fcLT£*)> ^4>*£8|S2 a ^iMtC LTBfcBSft 
T^& 0 H2 0lS«l3{i^ -e<03fc3S3 a#$10lft2^S«'2 a ft Kftttl- 

& idi&jtueeg^ttTv^o n^mi *>fl.»fc«u mi<7>mm2 tm2<7>wm 
zmcx7fimn.irx^ wm^w&tfx, g.mjrx$>2>^itT 

[0 0 2 1] 
[0 0 2 2] 

^*V-KtlTfflV^tL^o Z<omi OMM2 W^2a^ffl ( 

• S*i6i: LTUU «*.tfF e S (Slefltffe) <7> i 9 fc&JRffrfMfo J: *) 
ttWffi v> £> *L* £ Ogjr^ 6 \tm 2 Oft 3 Kj&fiE $ -£T J: V^ 0 
[0 0 2 3] 

£ O J: 9 te#3afcOJ&J&-C«U & 1 Oli 2 «\ H 2 <7)Ii 3 <D$&m 2 a £ 
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[0 0 2 4] 
10 0 2 5] 

#2 0**3<>* (C) fc£»)3|£jft$*iT*3»K HiJfcT-^Sfc 

[0 0 2 6] 

**Jfe^5^JRO*jft«il-Ctt % A*-y7 7^tU^lfAVH,A (He) 2f 
* *fflv»T***i «t tfBaRfc^S * v»M*K:«fc:fcrt:*£ai 1 to \z jsv>-c, « 

- J. * >u^F- KSMfc-*- £ £ # £ ^ $ 2 <7>nM 3 ORf^D W C N T £ 
1-^>7^i6o*t#t trig 1 oti2^Ii:M$*L4. 
[0 0 2 7] 

*&U2 a) CDWC NT 8 o t Li ^ ^ ^Lt^^tt^f^SI 

7-*&m*Wf tftttf, DWCNT8 04ilij|^i 

D W C N T 8 K# h ti%> o 

[0 0 2 8] 

iOi^ ^LTM3t$tL^DWCNT80«^(i#^^$^^v^^ 
, S$t&*1 [/zm] ^±1 [mm] [mm] JBLh 1 [cm 
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] &T«HO, ft$7fr*l [cm] JiLLl [m] &T<Di><7), &&VM±«£ri«l [ 
m] Jft±l [km] ^TO^^f>^ 0 [m] &± 

1 [km] TO^MLt^ & } O i &^&iZ<Di><r>*nz>Zti>-*Sm-£hZ> 

o 

[0 0 2 9] 

[//m] £Lhl [mm] £lTODWCNT8lt $);UfFED (Fiel 
d Emission Display ; WIWF-ftttlf'f * */l"f ) ^Kfflv**^ > M^fti: L 

[0 0 3 0] 

&S;$*1 [mm] &±1 [cm] NT 8 14, ^x.(«^TO»J 

[0 0 3 1] 

«$*>*1 [cm] £Ltl [m] &TODWCNT814, S 7-f -YV > 

[0 0 3 2] 

SS^l [m] &_tl [km] &T4>DWCNT8{i, Wz.tfffiP&ZXWI-Z 

*-*«ciStt>WH4> 1 [km] eiSofi^|HB|t-t-*it^-c§;a 0 
[0 0 3 3] 

**J6©3g»T»tt, *t©DWCNT8^ ft*6*j6jSttt 
ii«I*t*ifc*<il«LT^3£fi<itc^jS-f *ifc*«^§*o-C^ DWCNT<Di 
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fctCioTx ji^tT^$tl^^<0DWCNT8OK$=Sr 1 [mm] 1 
[cm] T&l [m] "C^ *>*VMi$t>lCft< l [km] ttiz*tLJZk± 

x$> o r *> mm<o& $ tc-r & c t jwrn-c* * • 

[0 0 3 4] 

DWCNT 8 *<T fcjOTnfe-e** 0 DWCNT 8 HWt*Kl&ttO*v» 

[0 0 3 5l 

tas&« i ) 

[0 0 3 6] 

DWCNT 8 ^2v>^^^^T^^^90aM^^oTB&Ii:^lC^$ 

•£> 0jR*#*jcf*feie)<io*>o-e*4 o im9ot#tut^ iooo 

•t^^b*>> <£ ? K&m&ffximttmt 9 0 DWC 

N T 8 «r#MfcaM* 9 KflijE i> D WC N T 8 utofHflta&tt 9^§ £iIi§-T 

^Jx-ffl 0 O^m^ib 5 cm<7)^Htc^1-^Clh^T§:^>o 
[0 0 3 7] 
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m-tzvmxtbkzt-hmt l < , «*.«r 1 c m&± 5 0 c m^Ttt* 

LT«>J:v> e »i^#9{i, ^-rL^>EI3H^L^«td^7K¥^ift«$tt 

[0 0 3 8] 

T-*;6m£$&&£-£&;$*i^ DWCNT8£SS^LT£j£$-tf;E>^ 1213 0^ 

ep-c^t*:*?^ mvtuu9 zmLx&mmrxvttmzx o#*jeg 1, g 

2#*&i:& 0 2f*EEG 1 KJ: <K DWCNT8(i^SW90^®^GE^tt^, 
o #*EEG2KJ;*K DWCNT 8 fctt LT|£2 0«&3 ^t>8i*L&:frft 

^£3K2jrt ? «!j<o <fcoT, DWCNT8(iiNi|t'tW9 0Mtcf&c)TB&ii:^ 
Kf*£>\ ie^>^v^«c7)DWCNT8a:j|&^dit^<^^ o L /i^t 
^ iie^ifeO^-e^L^i^^x.Jf 1 [cm] ^Ll [m] <D&Z<DD 
WCNT 8^fl^o?|ti:4^$^o 
[0 0 3 9] 

Z<D£ i >5rB&i:m^^Yc^t?^$tL^ DWCNT 8 H&it^^?: 
<6» t T UliRI- Z> K ITOgW 9 K&o T^S U:DWCNT8^flOIS 

2 o^m^tiiiai-^ x 9 ni-tt^j: tv^ e M&m ihh^mi on 

2 ?>#«^&& $ Cl \z «t 19 D WC N T 8 

[0 0 4 0] 

V^DWC NT 8 =Sr#B^o?||iH^i-^ it^ti^, t^K, £JH^ y 9 
m 1 Oil 2 ?>#a^-*&& J: o T^«^F^«Jlt $ *t£ c: £ < £ 
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[0 0 4 1] 
[0 0 4 2] 

c^»U2) 

®iR^««:ffl^Tv^ 0 £*ucJ:*K 1 [m] fcv>Ll [km] h&^T^D 

w c n t 8 x & o x i> mm k m jri- & i t ^-e § , m km tc^ij & & 0 

[0 0 4 3] 

n-59Afc»10t«20||PtOEili, 3^011 fcElfiM::, flUtfl c 
m&_h5 0 cmJJlTtt^it^l Lv> 0 *fe§#fc*L;fcDWCNT 8 <D 

tn-5 9Afc*IH*)t, *««B#9 4:55f>f VUttt LTD WCNT 8 £n 
-7 9 A<Dl5^m< £ 7 iZLX i> Jl^o 
[0 0 4 4] 

^^2mm^<o^-^>i'y^ A ^r<ommij^<DM f ^^mmm\z^x^ 

[0 0 4 5] 
[0 0 4 6] 
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Mli6tUNiS (M-^^) ( CoS Ofcffca/** 
h) , FeS Ofcfkft) Sri : 1 : 1 cDjfc2(5T?-£fr t^tcfio ( 1 M%) S 
n (IS) fc-g-A^ifcO&fflv^o &2?>m&3 LTli, ffim^&tfl 5X15 
[mm] "C> fi$^2 5 0 [mm] Ni , Co (a/t/HO , 

Fes (flwttt) £12 : 3 : 5<oit^-c4. 5mm%^A,tmmfe*m^tzo 
mme\zxztemT-9Wcm<om<ominii so [a] fcttoj^KUfco 

[0 0 4 7] 

&^y~>^9&, 0J|X^St LT^10Sa2 0raP^«bSE^r[oJ^3 0 [ 
cm] BttL^flliciBSL-C, i 1 <01«2 ^<o4)iK$^:M(7)DWC NT 8 
«r®JRf Si^a/;, ;<777^iUtt, MJg9 9. 9 9 99%OHe ( 
^VSA) £ffiv>T, DWCNT8*^-T*|»OH^l|*|O#HjlC*8 0 [ 
kP a] ^-oXoKLtZo 
[0 0 4 8] 

£OJ:d HI»JCDWCNT8*feJftLfeo fit, itmZfitz 

DWCNT 8 K# LT»«*jfcLfc 0 
[0 0 4 9] 

4jft$*ifeDWCNT8*Iift-C2 4WIHK:HoT3Na*BMb 
[0 0 5 0] 

£0±9fcLT*B&S*LfcDWCNT8«:TE Mi£S (HRTEM, HF2000, Hi tachi 

x TEM^J:a«Sijfi3iO^|HR»«rfTofeo Sfc, TGAif (Perkin-Elmer 
.PhylislTGA) »TTGA (UtlMff) ^of:, *OTGAOW5£? 
Vtf^lz-MiS'C/min (#) tU, 
[0 0 5 1] 

±m<D£ 9 KLTWfctifcDWCNT 8 to^r^f^o 
[0 0 5 2] 

0 714^ f lOlf 2^I^P,^:4t§*l«5DWCNT80TEM(:J: 
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i <o&&mm*hwm*K*iim*m& ttz *> o^^o ?m*odwc n t 

10 0 5 3] 

OMODWCNT8^<li, «L»»C, 3 0 cmm±Oft$Kjft*LTff<o 

S>2 05H£K, 300-500 [mg] ODWC NT 8 ri s IUJ|X£ fitz 0 
^WCVDfeia^DWCNTOljl^ioT^fiODWCNT^I 
aW-fcJfrfrfcJKT* *»«<0»it^felcJ:*L»ir«|lW»w5Sv*jSjR-CDWCN 

[0 0 5 4] 

HI 8 O (A) li, HlomM2C0^®^ib^$tL^DWCNT8OSEMlc 

OH:#{i, 1-10 0 Um] t^otv^ e *HJfe0Jt:J:^DWCNT8li, 

fffl[flSli:*v»iotftom 0 1H80 (B) ti % (A) J: Kit 
^ * * < t T#^»J ia^DWCNT8S:Mt?tSEMl:i* 

[0 0 5 5] 

EI9<7) (A) 14, ^Hife^tcioTiSI^^tL^^ODWCNTS^T-bh^ 
& DWC NT 8 OS^t »4«i6-C*H^Wt?*&o 
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[0 0 5 6] 

B190 (B) tt, ^MMlC«toTS!i3i$tL7t^<0DWCNT8<09*,Ol 
**TEMKJ:oT*f&LfcittWe2t>a 0 ttz, EI90 (C) li, *Hitefl| 

*Lfclft*WT?*«o £<ai£*¥l*K:*$*LTV>£DWCNT8*i, l^Oit 

T8t[0j^O2~7 [nm] t4oO»«5 e £Ot£*«KjF$*iTV>* 
DWCNT8tC*»t*rtn2»MOWH|tt, 0. 3 6-0. 4 2 [nm] "Cab ^ 
, ^577'fh*-^^MWCNTO^*a^mso. 3 4 [nm 

[0 0 5 7) 

^OJRttiftMteat t T «it $ tl2> »DWCN T 8 OlR^ti 5 0 %iik±X 
[0 0 5 81 

m 5 & .tonnes ^i^iaotiji^^MoDwcNTg^ #t§£ 

[0 0 5 9]" 

^»J{Cj:oT^jt$tt^^ODWCNT 8tlt *ffiIO^t6 Ofi 

tt/cDwcNTo^^zajKo*a^jt'^^3 o or^jt^a^ a^r^v^ 
$#=n§$&ia!£fc£oTv>a£ ttffrfrvtzo znztfrb, ^mmmzx ^xm 

C N T 8 Oj&5fcra$&aU£ *fiT 3**&©^tt*v>£fca*W&tf>fc&ofc 0 
[0 0 6 0] 

feSfcJfcLfc&fcii, ^HftMKA^tt6. 81f%(:iTL/; 0 £*Ui. <£tti 

x^tz&mmmmfro iztA, *r w^rke*-? § DwcNT8^tt 
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[0 0 6 1] 

ov*r ttBMfcfcaifc-c <> t A. L ft V* i *t^o fc 0 
[0 0 6 2] 

ftkf£6 &SWCNT£&j£-*- *fe*OtO«ILt, SWCNT^4 

L^ii:^s6$*tfco **#**»*#*OJ:$ft^te#;*oftv># 
«£ o T, £ *t£ S WC N T <3fcRgf&&$5 JftBW Kfiv* & <o Km 7L * i t ri s 
[0 0 6 3] 

Jt«E«fcLt\ #no«tt2fcfflv>*£fcft<^<DHftttft4WK 

fcCNTo«fc^«±swcNT-t?*»K DwcNT8iir<i^uM*$ti 

ft **ofc 0 

[0 0 6 4] 

itl^Ct^t), ^i&^l-CfflVVcidft^l (0112 Tk^X^&ffc 

^Oi^fta^tt^oftv^H^-CEiKT-^lfcaifr^ifc^ *M*o 
D W C N T 8 Sr*56W tc£& L T^Jfil" £ fc *b KJz § < * fc "Cfc & d t 

[0 0 6 5] 
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- 7<v®&% zi,zi> mmmzx$> z 0 

10 0 6 6] 
[0 0 6 7] 

o * ti*&fm K&wt Lxmit-t- -sit § & o 

[0 0 6 8] 

[f&9§<7>2&3l] 

nk±mm Ltzx o K*mw o * - # > y ^ - yo^^ 2 & «±*i& w 

t < ii-eo^^af^ «t ? gas u mzm 1 omm^mis^ 2 ommtom 

om&o test 19 > j&^&g $ tifzmmvi&m&x -r/t;fa-^ 
^^LTtsjg^/itL^o tot, ^T-^fem^^trv^p^ti. # 

- sK ^ ^ J -f- ^ - ^^tltOM^^,^ t L -C*£i2J*i& i t & < L fc- 
[0 0 6 9] 
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[0 0 7 0] 

tfc, *%W<7)J}-tf>*f-;?-*-7) l Z£tUi. fOf?^ 1 [mm] J^Ji 
. £*)MtL<ttl [cm] $<blc|I£L<fil [m] JJJLt^ jftijOtt* 

[mi] 

o 

&vt<D d w c n t $ ti z> vm w izm-r m-c$> % 0 

[El3] 
[HI 4] 

d w c n t (D m^Mm.(om(om &^i-hi-c£> & 0 

[HI5] 

^WJ^ioT^ot^tLTt^ODWCNTO. »ltfcilttl?<OTGA ( 
TGj«?#f) (O&MZ^Ltz-y? 7 

me] 

mmmizxvxmmziitz&viiDDwcNTv, m%mtmmfex<DT g a ( 

[07] 

l£ 1 OlSOtl^ <b &mz&M Stv&DWCNTOTEMKJ;* &j&MX' 

ims] 
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[1219] 

Mmmz x o r aiiit $ ttfc^o d wc n t & i> t fc&uT e mic 

2-*10li, 2a-W 3 2 4-11, 5 

— #\*SACU 6 —Mm* 7-7-^7X7, 8-DWCNT, 9 ? 
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S 2 omffiomttfD WC NT 8 O^ftKl LfcfiJ&C^fc*i.;& 0 £ *UC «fc ftk 

o 

[»M El 1 
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